Structure, processing and evolution of the neurohypophysial hormone-neurophysin precursors.
Neurohypophysial hormones and neurophysins are derived from common precursors processed during the axonal transport from the hypothalamus to the neurohypophysis. Two neurohormones, an oxytocin-like and a vasopressin-like, on one hand, two neurophysins, termed VLDV-and MSEL-neurophysins according to residues in positions 2, 3, 6 and 7, on the other, are usually found in vertebrate species. In contrast to placental mammals that have oxytocin and arginine vasopressin, marsupials have undergone a peculiar evolution. Two pressor peptides, lysipressin and vasopressin for American species, lysipressin and phenylpressin for Australian macropods, have been identified in individual glands and it is assumed that the primordial vasopressin gene has been duplicated in these lineages. On the other hand, the reptilian mesotocin is still present in Australian species instead of the mammalian oxytocin, while the North American opossum has both hormones and South American opossums have only oxytocin. The neurophysin domain of each precursor is encoded by 3 exons and different evolutionary rates have been found for the 3 corresponding parts of the protein. The central parts, encoded by the central exons, are evolutionarily very stable and nearly identical in the 2 neurophysins of a given species. Recurrent gene conversions have apparently linked the evolutions of the 2 precursor lineages. In mammals, the 3-domain precursor of vasopressin is processed in 2 stages: a first cleavage splitting off vasopressin and a second cleavage separating MSEL-neurophysin from copeptin. Two distinct enzymatic systems seem to be involved in these cleavages. Processing is usually complete at the level of the neurohypophysis, but an intermediate precursor encompassing MSEL -neurophysin and copeptin linked by an arginine residue has been characterized in guinea pig. In vitro processing of this intermediate through trypsin--Sepharose reveals cleavages only in the interdomain region. In non-mammalian tetrapods, such as birds and amphibians, mesotocin and vasotocin are associated with neurophysins in precursors similar to those found in mammals. However, processing of the vasotocin precursor seems to be different from the processing of the vasopressin precursor, with a single cleavage leading to the hormone release.